Abstract
shows a plan overview of the LW experimental layout on the east 
Scanning System

78
The scanning systems contain a piezo-driven mirror, to deflect the laser beam, 
Laser System
114
The LW laser system must be capable of producing high power light pulses 
128
The fundamental wavelength produced by the Nd:YAG laser is 1064 nm, which 129 is frequency doubled (using a second harmonic generating crystal) to obtain 
Transverse Mode: M
2 Measurements
136
The laser beam propagates with radius described by the formula: data as a function of camera position are plotted in Fig. 8 and fit using Eqn. 1.
147
The M 2 obtained from the fit was 2.68 ± 0.05. This value is compatible with 148 the measured waists of W input = 12.5 mm and W 0 = 9 µm using the following 149 formula:
where λ is the wavelength of the laser light [8] . Given that W input = 12.5 mm, 
Pointing Jitter Measurement
156
The laser system produces light pulses with a natural angular jitter, or point- From Fig. 9 , the pointing jitter is measured to be 18.8 µrad in the horizontal 
178
A custom designed VME-based trigger card ("LT2") supplies the laser with 
Photon Detector
191
The photon detector is made of nine lead tungstate crystals organized in a 3×3
192 matrix. This is optically connected to a photo-multiplier (PMT) which ampli- 
202
This is plotted in Fig. 11 and shows that the calorimeter response is linear. 
The Data Acquisition System
205
An overview of the data acquisition system (DAQ) is shown in Fig. 12 . It uses the analogue-to-digital and digital-to-analogue conversion (ADC and DAC).
208
The DAQ software is written using NI LabVIEW, for both the control of the
209
LW and the online analysis of the data. Customized modules are used for 210 control of the piezo scanner and calorimeter output conditioning.
211
The DAQ is triggered by a signal from LT2 that has the same timing as Laser 
220
The DAQ system also controls the translation stages used for beam-finding 
Data Taking and Results
223
The following data was taken using PETRA set with the standard HERA 
230
The LW can operate two types of scan enabling it to perform bunch size 231 measurements spanning over three orders of magnitude (from 10 −5 − 10 −2 m).
232
• Ramp scan -performed by rotating the piezo-driven plane mirror and 233 keeping the beam-finding and focus positioning translation stages fixed.
234
The piezo-driven mirror has a maximum angular scan range of 2.5 mrad, distributions are Gaussian we obtain the following Eqn.: 
